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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 



COPYRIGHT: (C)2001,JPO 



mu^mmff (jp) 02) ^ li ijrF 1^ ^ ^ (a) (ii)*$fiFfflBiiBP!»^ 

#^2001-284299 
(P2001-284299A) 
(43)diSBB ¥^im0^12B(2001.10.12) 



(51) Intel/ 
H 0 1 L 21/304 
B2 4B 37/04 
49/12 
GO IB 11/30 



6 2 2 



1 0 2 



F I 

HOIL 21/304 
B2 4B 37/04 
49/12 
GO IB 11/30 



f-73-r(##) 

6 22S 2F065 
K 3C034 
3C0 5 8 

1 0 2Z 



mim^ ^ M^^eo&ie OL (^15 M) 




4$R2000- 354603( P20OO-354603) 


(TDBHA 


000004112 










(22)ttiBIB 


¥i«12^11fl21 0 (2000. 11. 21) 




acss^f ftfflEyirort 3 ye 2 » 3 ^ 






(72)KM# 






4$R2000- 15365 (P2000- 15365) 




SCS^=p«BBEOH<Ort3TB2»3^ «i 


(32)ff5gQ 


^mi2^ 1 ^25 B (2000. 1. 25) 








B* (JP) 


(72)aM# 










JKS^^ftBBK*,©rt3Ti2»3^ «E 














F^'-/^(iM^) »D65 FF44 (XMl JJ15 LL02 LL04 








LL12 








30034 AA07 AA13 ffi73 CA22 DDIO 








30)58 AA07 AB04 AC02 DA17 



(54) ^z:^'«|l»t;:^r:^';?fe2S:r;;i®^r:i'»«i&A;tA:Sf*KKaWft*rft 



■r s c M p mmxmifzn^ , mmz t-co j: 0 



^^^^ y 




(2) 001-284299 (P2001-2 8S8 



m^mmstimiz, ra-7:/ti:miimsmiz^ 

?jtii-hbmm^<r){iLSf}'hm^m^^:tiim- 
ibz^(7i. md.mmfmzmi^}2,itimimmii^b-- 

miz^^-^m^j:^mt'^Sib . iMllZbimib-r 

imi^m2]w!tmm.'^3^^^^i^yxbmiifmn 

Mthzbi:mLbt?>m^mumff)=t-i'^m.. 
(i«*«4 1 mimM.^^i}\ mzwiiirn-rit^ 
mimmmmizm-zmj^-r^ bmzmti^m^^i 
mf^^izmM-t?>mvrmni <r>mmm?:Mti>zb$:m 

[it««5 ] mim-^yr^^^nm^bmim^mb 

t\ no i:<^IIA«± 1 7%WTt'jaon, fccOll*<±l 
7 %iaTiO®»f$cOtg«fJT-gf€$il.-C V ^5 C t ^ ^ 

i}\ no bcomti^±i7%aTcomifrmcr)mmmx'mm 
^ti. m?j^Mm<7)'j'^^<bi>m3^izmsinmmb 
mmBmbcr>^m^?:i&m'r^f::if)(7)mm±mt^ 
m&^tix^^hzb^mmb-t?>imm4Wst(r>=^-9 

mzt/t yr^ t c7)iat; . mmz^tity r^)^ 
<m%i^m-t:>^mhru--r%imimmm',zm. 
stL, m^^±^mm-%yrA>^<m%mm\z% 

%-^l,t;it)(r>€i<n)V7-^^'ifz^^^^i.hZbi 

Its t -ri. ii^ 4 lea^^: - SIS . 
<oi!triaa®ia!ii::*>ssiff^5n2 ouyxtmiemzit^ 

r-fA'cOfrieJgffitA^no i:<om*<± 1 7%OTt-. R 



Zb^^^b-thWmillWy'^-'9^^. 

\ Vk-m. 1 0' ] friS3t^^<^+t'g t imM-±y r a 

'^(rymmwmzhhmSx^n^ (DvyXbim^-^ 
7r^M'c7)SfrieJSffii:*^'no i:OIIAf± 1 7%WTi7)« 

[ff^isi 1 ] mm.^mK mmmm^b%^mz 

«fa^r{2Bt=«? 0 Srft ;t I. ^ t S-^Stt ■ri.iS*Jl7 - 
1 0(5in*> 1 

[ 1 2 ] frlSS-t /Ji^Z£0Jt7 r A'co^^^ 

<b^-'0(r>^m(nmmimK friem-t/ctiszo 

3t 7 r -f A'<;03tlfefr|Sl {C» LT W t $ ixT c ^ I. 
$:«S[i:-ri.lf*3a2, 4-7, 9-1 IfsjiiAUJiie 

[if*3i 1 3 ] mi^-t.tz\t^zjr,%v r ^ ) ^(ryytj: 
<bi>-1Ii}\ miifiX'0^^^7i:M.ti>^yr^J<X' 

hi>zb^'^WLb-rim^m2, 4-7, 9-i2(Biii 

im^m 4 ] m^^mxmbmL<7)mmmmb<7ym 
mmm?:-fr^^-^, mfi<7)mizmmm^^x.i>zb 

wmmm^zmtxnhii^mm^izx mmm^ 

-ym:%-thm^b . miiru-yitimm^nMb 
-mi.zmm-thm^mf^mzm-thmb . mw 

4. ttiSff ■& KWfi^S: ^EKiO^teitbSJi J: 
O^t-rSSPgt- i:W.LhZb^mib-th't~91i 

mmi^3bms.^:%n-t^m.mubi:M:z.. me 
•r^m?MiMbmsims.<r)mmsmbffimzmmm^ 
muff)mzni^ms}^:^t i>zbizj: 0 frie 

^m^mmx'h^x. mira-y^imiT^mnco 
&b. miiKm^m^^-r?>T-^9i<nwim 
t. mimmi*^^cr)^iiM±izhhffi^<r>&mzmir 
a-rmjMti b Bfnem«<7)fia*»^.MeR«fi^ 
i/t^tam-h b z ^mmi^b-mz^issimKcmim. 
^^b. t:M,thzbi:mibi-tmmms, 

mi^^y x^wh *) . is^Ji 1-13 mp 1 JSie»<^t 
-^m's^m^^xmmmi=t-^i-!t>mi:M:t&z 
b^nwLbth^i^i'yxJsm^iTm, 

(000 1 3 
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[0002] 

Uz>^<r)^wru-txtm\i. ^'^wnmitt. ^^^^ 
[0003] i:xt<r)t$Mzi[tm-t^mmtmt lx , is 

mimWlbtX, CMP (iri;<?/U- p<;<?-;»:7/U- tKU 

0 2tl^^L;ta« (^(*'^x^^) lOT^Bfg^ 

1 04{Cll^L>tgfe>'N"-y K 1 0 3lC»Lo(t^*i^>ffl 

mm(^yv-) 10 5 c7)ft^wif)gf^ ffl fc mmmm 

[00 04] Cli^i^^rSSSff^SSCSi^^.ix^fit 
[0005] L*> L5:*i<?>. (s!*c0^gf@ggJ± . t-^ 

. •ftn.'^m>mmcr>m^m±<^t>(r>x'h'o. -Mm^ti-i> 

mxm&cr)mi^i:^WzmS. LX\.^^j:\.^(r>im^X't> 
^t;, u-yYW{^<r)fmM-o-)>^vVMzr>\vn\i^ 

sfs* (sfgw-h) <^^5H, mumw^'f K«0 
SIS* o«ofl!!(cj5fejDiE, jgfssijiofiti&fi. -etica 

: ^ ■ •■•( 0 0 0 6] ^zx-Wk. ^!si'i=a{:<t hmmk'T^<r> 



filttiaJai'H:;^ . WigjDI+tClslBtt: ( i n - s i t u 

Tv^i>. jinii. mmwi ^iz^s\'^xmi<nwm&m<r, 
Vim^\'c Ltz b ^ izmi&m^^wm z t i 

«^=5ri:') X'li^X'hlf}\ T1jtX-m-fi'S<r>m~ 
IKO^Scomidi^-i^ffiS (±100 nmOTSS) t¥ 

iaitirz\>^->--xx'ii. nmizT^+iffXhioz.. m 
^mjj^x'^i: -9V}\^9 (mmt'^wm^zmtti: \^tz^, 
%'m\.zmmm^,(r>m>fi^x'% ^r<=5:o-cLi3. 

[0 00 7] -ecf, gjSt'Ji, ::iOj:3=5:h/U^'^i!) 

Olc*-t*\ S«fil^SPl 0 2C^^L/cS 

^ (iji^fr'>x>'N) 1 0 7$rBf®^Sl 04t;li^L^c 

gfg^'N'-y H 1 0 ^\.z^\.r>^tts:f)^hwmm^mlQ 

QbmW-^'/ H<^lHl$K3li)l 0 1 {CioTffli+aK?:-^ 

U-) 1 0 5c7)^l:^6<)g}ef^ffli:«KW9fe#ffli:tJ: 

1 0 3 1 1 0 4 t^tt^>ii;t3gBS.^ 1 1 0 5ra 

LT^-:5'Siai 0 QA^i^ttJStl-Srn-T-TtSr^* 
'>x>'M 0 7tCi6]{tT.^JtL, ^^«c'>xVM 0 7A»f> 

b\,zi.'>XlLWklA(r>m\^'^ts:iiob-thi:,(r)Xh 

h. . 

10 0 0 8] tz^tiK mi oi7)Xo izim^tifzi^!^. 

\'>xi,tmiizm^^tLX\,^^t^':>tz, mm. m otc 
jfit ixnm^ 9-36 07 2mhi)K zziz 

[0009] tti. 01 OSr^iltf^A'Siol:, 
^'g«l 0 9{i. EK-tSWe^ail 0 4tcH^$n^r 

izmm^ 1 0 4<oTSB(ciiiiT'^ ^v^:^^ 

'<-;^S:i0Si:-ri>. Jlc^Ctti, CMP?9{egS<^i5 
[0010] HRtw. Sfi^t^' 'J-wu-A(*iT'<$ffl$ 

&i\:jmizm<^miii,i}K coi^^iRirt;?.^-^ 

n^mit ■ nMit<^±^^j:mt^j:i<^x'f)?>. 
[00 11] ^zx. *^HBoBWJi. Jiieaias-^ 
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[00 12] 

I. '^m-tmiiMi:mtmimwi<r>mmmmt<^mz 

xnmiimmmmmmi-miz, m-r^mim 
m^mcmtxnhtLhmm^izx mm^mi 

t , miimmfii^(r>m^^±lzhhm^coimi,zmiiy' 

mm» b -miz^m'^m^j:mim^^b . i:Mti>zb 
mmbi-h=f:-mw.i:mi-i>. 

100 13] ZZX\ mmi^^bii. Sflg*^^®^ 

«:.B.i»-rs. mziz, msimm^^t^^-^i-yxb 
mmmno (^m-^yr-fy^b^Mt. frfs^-^^s 
f)mzT^mm(Dm-^7 r^^^iMthzb b -t 

[0014] iszic, mammt^^tfimzKm^bm 
zRitisfcSrmi. mi't-i}'mmf}<mzT-m^<^m- 
mm^s^thzb i^Wib-rm^m i leKot-^ 

[ 0 0 1 5 ] mrac:, mmm^mK mizmira 
~y^mtmmmmi,z\^ifx^-ti bmzimmit 
m^^^Mi^^izim-t^mifrmn, nmmm^Mth 
zbimib-r^m^mi-si^tit-imimcoi-^ 

[0016] SSIC, fnemZTt^ r ^ >'N'<^SgPf: Me 
SBfllgh*\ no b<mi<±17%aTX'Kr)ni bco 

b i:nmbi-m^4smco^-^mmim-th. 
[0017] ssAi:. iineiiZ7t7 r ^ ^<£?)ag?fc B-fie 
SBA«i:*\ no b(7)mi}<±i7%aT<7)mirm<7)mm 
mx-mm^ti. mmm^<r>'j>-^j:<bi>m^wzme. 

m±mm&^ixx\^i>zbi:msibi-hm^msm 

[ 0 0 1 8 ] mami^^^mK ^iztii^mm 
mbBiis^-^y r -f ^iffimmbcomz. mim~<7m 
7 r >f f«7)mmmt-(>mi-^y-a-y^i:mimm 



mmizm^-t^fz)ihcr,{}i<7)jiry_:^^^f,^^^pmi 
i>Zb*:'^Wib-thai!^m4M?McO^-i'I^W^mmi- 

[0019] mAiz, 'n!iBmm^m\ mizmt^mm 
mbMss^^mmb<7)mzmimE.mmi}^i^mt 
i>ra-r^mtmmmmizmitiL. mm^^m 

ye^iki:Mi^zb^^^b-t?>mm^4tm(^'t~i' 

[0020] m:>LH, B?ie3t^^^o4'-C'gt raiemzTt 
7r>f>'N'cofiiSJgffi(ll{c*I.S»f^n3 <r>vyxbmi 

f^-^y r ^j<.<mtmmb *>'n » fc £7)ii*i ± 1 7 %i.:i 

TT\ flonz i:iOll3!)i±l 7%OTO««^JTliS$ 

tix^^hzb^^btmimimLc^^-s^w.i 

[002 1 ] ^+\,z. mm:^Jk<n'^X'SL{jm^-it 
7r-f>'^'^0frieffi®fflHc^l,g^(r$n2 ffiX^yXbmtl 
m-%y r A ) <t7)H(iie«ffi t n 0 b Oll*^ ±17%a 

Tcommmx-^^ti. mimmmnz nvvxayj^-ts: 
< t i. ^m^%^zm\mmm b <7)\y>x 
b(r>f^mKm&m-t^fz>f:>(7)Km±mi}m&^ii.x 
v^2.^t2-#S!t-r5if^«7ieaco*-^sia^s«t 

[0022] m+-iz. m?±^?ki3^. mmmmmb 
*^wic*a^fi[acs •) ^ d t mwibi-hm 
*«7-i of5jfiA>i^ie«ot-:S'^s^iifit-r&. 

St 1-1.11*312, 4-7, 9-1 lfeiix*>l«ieKco 

[0023] H!ri£l^-i^s:{ilgZc07K7 

r'f^<T'J>I.C:t5-^iai:-rSiS*)S2, 4-7, 9- 
1 2 1 JSieii^T) t :^ ^ ^a Srlggt-f I, . 
[0024] m+EHC, [5HS-r*»lO:®i:S«<7)J5gf)g 

i)^hTn-:r^^^i-hmb, fnero-rjesrHuie 

l!9fS[sIi)S3t^gi5*»'bai«-rS^fi-^S:^[l»E05K«l 
tiimzi>0^^-t&mb. ^Mz.hZbi:mibi-& 

[0025] B+Slc. jDIffi5:*-ri.lsW£^ffi^r8fS 

[uiG-f&HfriESpiBDtfries^oagfSffitioisKi 

Sfe^S::n-^i$-t^r, M1f<DmizmMm}t:^tiZblz 
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wfi^3t$raiitti. t ^(^mmuib-mz^^sim^j: 

[0026] s+Ac. misw, ^^mi¥m=Fm& 
^tifc^^mfi^^ X f \X'$> 0 . ni^m i-is i jb 
ifiK^ ^ - 5' $■ ffl i- ^ T iw® $r * - -ri. spg s- 

[0027] 

^ - ^ ^ a^a^^;lt«^og^eg^^o^asla $r 0 1 

±i^-rt^m2 4 , t'-A;^r 'J -y rJ' 2 5 . sitfi^ 
7tS:g3ttl.5te!lllS2 6, m-5tiS^l^>-;C6 3 , II 
-^7r'f>'<62, D-^'U-i^H-^yhSS, SO'lg 

ti, ^Z5t^-&L-yX6 4, ll6S<t3 6, at^mZ3t7 

I . ^-3t7 r ^ V N' 6 2 C7)mZ<7)«B|i<7)Jggl5*5. D- 

i^zcoffiffifliiioaBoiisfiiaji. ra-r^imi 

(c-a-fS J: 0 WfflSS^lT v^S . S T A' 
6 1 <:7)m-<7)ffiB(iO«Si5«illSi^{Cll^$*lTV^|, . 

liS^il, u-:5";-v3^yh3 5cOffi*SB{Sx+7 

h3 4£7)i^ffitcii$$ixToi,. IIZtI^^u 
yX6 4bmz^yr^J<6 1 i:*«Il!ilg3t^gB5:fll^L 
•CfcO, ::c^llI«3K¥95«±, !ii^iZ!!£itXmzT^Mm2 
3 . jEtc«[9feS4 4 t SrjDjt?. C: t J; 0 IeI'JS 

mt^hmi^mmtimf^^izm-r^z t iMWt 

[0 0 2 8] S-3tM^UyX6 3Jiro-7'3fe$rlg- 
5t7 r ^ A'6 2<r>^-(nim^zm%LXm-h 1 1 i> 
tc. r'f A- 6 2 <7)||-<0«ffl*> 4, ailffl. SI* 

fl#3t$: t*-AXr U y 2 5 (lAlffS . ^ ^t'll- 
5tife^WVX6 3ii, 3tgi*<?)o;^S:^<1-^i^(CS- 
3t7 r >f A'6 2 1 L < J±t- H V y 
V^S. S-3fe7T^>'<6 2i:mZ5t7r'f/N*6 Iti. «• 

mt-hm^^hbMz.mn.mm-t,mthm 



VyXeA (iS-7t7 r ^ < 6 2 

1 cOII-cOffiSA^t.ajlt-rSSItft^^S-Aff^-ti- 
TS-Tt^ r ^ A'6 2(7)IIZ«O^S(cmjtL A«$1i- 

< i-tiMzm~^7 T ^ /<bmz^7 r .'N' 6 1 t7)W.1j 
i:ti»^t<li^-H-7-yf->'^^$fxTi^ii. ^Z^y 

m23immixmwi4 2<r)mmmmizmi^ix, 
t^(>RitiirzRMm^^iinifmBnm2 3?:mmizm 

10029] z<7)Xoi,zLx. mmmsmm^s*m 

S3Ki!g2 4, h'-AXrU y:f 2 5. 3tfiltiJ§s2 6. & 

[ 0 0 3 0 3 Pita 1 owesiS^ftcoffifiitSriK 
BB-r 1. . H 1 (CT 3 1 JiSfe^aS . 3 2 JiSf^^S 3 1 
(cH^ $ ixtzmm^ . 3 4 JiWie^ 3 l *>' (JDIU o c 
lH]iE-r2.x^7h. 4 2ti*«, 3 3Ji»54 2 5:fill# 

•fss^csfifSP, 4 3mmmmmmx'S>i. mmiz 
m^x. mm 2<7)mmmmims.mm (^n^n) izx 
mm3 2<7)mzmizm!£^ti. m^mi^mm4 3 

fcJ: •)i5flgS'J4 1 $:«*&L^:*5ii,S1gS^$gi5 3 3 5:016 
(iHllKttl 20|s]>)<7)[5]ic:fi-(6jc7);^AJ^^$/ll,) L. B. 

ogfg^S 1 $:[Il«Kliflt (T-mTn) izX^m (I1W6 

mi ioi2io«oiiIlE:^rS]*%$*il.) -fSCitirioT 

«<R4 2cottJ3fg®*<l3fffi$^LS . 
[003 1] gf®^3 2{itf^L<t±m^2 3S:fti 

I). C<7)3HM2 3Jiro-7'3Kat;fKW3t5:2ia$-li- 

<7)mim2 3 tcJiSiS-f ^rD-7■5ti:SI^3t<7)iSLffit' 
mmmixx\^h. 

[00323 ^-■^IZ^fz^X. 5tjS2 4*>^>l&L^cr 

uyx6 3, m--i/tyr^j<6 2i:m±i. m^coias 
iz$>i^<of^mi)'(>f^-m'^i^yX6 4izmixm 

■ri. Zc^ra-r^ii. %^z^^-^uyX64. 
«03t7T-< A-6 1 , SW^^2 3«-^*LTa«4 2 

'J y ^ 2 5 i: m-m-^l^ yX63b (TiUzW. 0 4 
■ri.rD-7'7fe«0fi:*:AltftJSS:ISS-ri.tft{c. s« 

4 2 <ois«5fes'^«o^wx--j^ y h -y--^ X^m&fh Z b 
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7 r ^<e 2<7)iSEtAI=t • S3g L , yX 

[00 33] zzx\ m^2 3miiK«i icomoic 

[ 0 0 3 4 ] *t-:J'IIB«SD-;J' U i/' 3 ^ >- h 3 5 ?r 

s tot', m^i^st^mmzB.S'Thz t m^t 
m^-^'ust-ibo. ra-r3t^^-ri>«2 4, 

2 6 , m-miSL2 7 , ISZRW^2 8 , ai^lSHSIt 
^2 9 5rmi.l). C:<7)l|-R»fiS2 7Orn-7'3ti0S 

i^ici^^n-ct^i). >i::t\ ^zjmm2S}i^E. 

3K!?gi5(±, !tJStE>L:.TMl=SBB.?.2 3^*i., IglCffli 
[0035] %-Kmm.2 7l±, \z-J^xr>J y 2 5 

ii^(>iiim-ira-f^^mzMMim2 sizmxm 

tlbktiz. IIZS*fM2 8*><;>iiJI+-ri.Rltft^ 

^2 8{i, m-mm27i}-h\y,m-hr^-y^im 
Em^2 9izmx^m-htb{,^z. mHswM2 

9*'<c.RftfLTtiiltf I.Rftffi^5:m-RW«2 7(c 

mxm-i-t. iizRffa2 9*»f>tiistL^crD-y 
3tJ±m^2 3 s:iioa«4 immmm^zm^fi. 
^zi}-(:><7)m^nmmvT&^m2 3 $ra»i6ii' t^igji 
Lxt^EMMmz}^L^-<r)mMm2 8i3i6ittrsJt 

[oo36]::£7)i^cL-c, wesa^owegs*^'!!! 

fe-ri. J: ^ ^gilWS-cm-R««2 7 , 3K® 2 4 , t' 

(cissf I. t *«t'ii h(nx\ m^m.<r»mmzw!ti 
[00371 <j:tc, n\:M2<mmmm.-k\i^m^^viL 

BJ-ri. . 0 2 tt 3 1 JiSfg^. 3 2 {±Sfe^ 3 1 
(wll$$ix.:ftSfS(*. 3 4{iWe^3 1 *<::OIe1 0 (c 
HHc-rSi'-v^h, 4 2«ii|i*<*'>xM. 3 3(ii|iai«c 

-> X A4 2 im-i-hwm^u. a 3 tiffe^jetj^a 



m (^la^n) ICJ: •)iieft3 2<Ojol®(cjDE$ii- J9f 
igfjfitj^«fil4 SCJ: OeflgffJ4 1 $rffi*&L^*'%SS 
»^3P3 3*:[sie (Ullslftl 2cnW[^<r>m;,-n^(r)?i.i)< 
^^^tih ) L, aoefSSSS 1 $r[fl»6tSfl! (^H*) 

[00383 gfei*:3 2{iiiF* L < li^B^,^, 2 3 ^^;t 
C:«0^B^,^,2 3Jirn-7'7tSt/^St3t^SiSS-ti: 

com^ 2 3 & ra-y^b m^(r)mtm 
^i&m-ti>rzMz^j'^^j:< b i,)^m^zmmmm& 

[00 3 9] i^+7h3 4c!0rtSl:{5[l]|c-tl>|g 
Z^li2 8*maiiX, i^^yh3Ab-miZ\3l^ 

tixoi^z^iix^^i. iHiis-ri)iizRffa2 8i±. ^ 

llllS«OI|-R»fii2 7 A^iiRtf LT*l.ro-7'5t&Ill 
lEL'5r**<;>S{t. mzSltii2 8i:|5ll:^j$JKTIlHK-t 

SERWii 2 9 JtT r n - T^itSr m-fh. t 
fz, mmizmtimZRf^»2 8li. IIZRWSI2 8 
fc |5] t:ft3SJST'lsIi£t-|.mZ^« 2 9*»f, tiiW-rSR 
Wfi-^$:lH]teL^*^^>S{t, :^[sifi<?)m-S:StiI2 7 

[0040] ^=.9lZ'^t:r>X, ^m24i}^h^Lfzr 

u-y%\,rd-Kxr^} ~,^23 ^wkL. sf^fistc 
m^fzw,--wMm.2i . mz^M2 8, ^EKmm 

9 . Rl/mBMm2 3 ?rg4 LTS«4 2(7)»gf^ffi{C(6] 

t>tlfz^-m^ 2 7 S-KW L , h'-Axr ij y 2 5 
S:KltLT5te!tfl*l2 6{cAltLT«!til$ixl.. CcoR 

[004 1 3 ^cT. mBMm23im^m icomiz 
mzMK^m 2 8b m^^iam 29 b -^i:ihHe lt t ^5 
oT. rD-7"3t*^'Sffi4 2cowLm^mi,zmmti, 5 

ftffi#*«]iXt#$ill.coliaHS?g2 3*<}ft!5fSffl<^TlclII 

[0042] [^E.<^mmmi ^^msmmii. w,-it 

[ 0 0 4 3 ] II 1 <7)«lS@C*$<t3t|g-iO|liSJ^ffir 

ft. S«4 2«0ttgfetS{CH3ltLT'?-i0^ft^Srll 
0f^Z3t7r^''N'6 l£7)ffiBtCA«$-tS. L*>L. H 

Z3t7 T ^ 6 1 tBlt^s r D-7'3t{i^fitotr'A 

0 . L*' t, SBB^i: 7 r ^ ncoSM t <0^lc{iRaSt*«$) 
Z3t7r>fA6UcAS«-SMaHi«^^LTLi^. 
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iffm^ni ttlt^. no ±1 7%c7)|iHl^T-a'5n 
,±17 %c7)lEHrti7)gW*r^1- l.i$«?Pl7 Ot'lgi: 
jt7r^M'6lc7)Jgffitm^2 3fc$:««-rS. 

y<e 1 «5igs^S«4 2 coawsisccjfi^tts k/'iJt 

t'^< , (5l^C^H^S2 3c7)|fEi:mi:3t7r'f --N'e 1 

R= ((n-n' )/( n+n' )V 
V^thtl. n=l. 5t-t^t. n" =1. 0<7)^$S, 

no ic*fLT, -eoM*n 7%WTi?)S9f$$: 
*:*-r^tg«?JT'3t7 r ''<6 1 i7)ffiffit3gBa^2 3 i: 
W&m):.Wm2 3cO#ffit-cORIt*2r#^**;l %OT 

[00451 [mHioiissff^it] imwm\i. wm 

23(r>^m\.zW^mhWmb<r)^M<nWMi:W^h-tfz 

[0046] WE.<r>m!mX\t. ^-±y r ^ >sff)^ 
fflcOStff*^ no t L , 2 3 <?5S»r*?r n i tt 

ht%. no ±1 7%<7)eHrtT-B.On, ±17%<7)g 

cOSigffli:SBBS2 3i:5:««f-fl.. L*»L^<r*>'t>. no 
tn, <7)ffltCioTI±ni ± 1 7%<7)St»r$^fr$r?E:;t 

Z«llkJ^®S:ittWS<Otcfflt^7tS3{c. CKJORStK 
[0 04 7] >icoJ:d(c-rs-fct::iO. S^SiJSitRiO 

T<r)Kmi^^izfmrh z t t^x-t . i<m^m 
[0048] m^<nmmm.'] ^^?mmm(r>^^nWL- ' 



^mtm^mt(m{z{h.'^y-i^r>%-^^ 2 2 $rEa 
LTt^s.i±>T'co;^ii^^i., it^7k2 2t.mf^<r)\^yxx' 

IIZ3t7 T ^ •< 6 1 , 2 3 (TJ^ffiT'OStf 

i!3tt-J> 0 , 2 3 {±*^T- %^j:\^W.fi--^m-oX\^ 

h<nx\ LcrM^ru-r^^LxmAmn^mts^ 

f,Z%\m^LXLt\^, I^Z7t7r-f.n'6 lcOJgffi{C{i 

-^(^Lt^xmx'^tc^^. ll5irJ*i<^T, ::<^eii7)>'-? 

V-$-l#-7^3t^^2 2{i, mZ03t7r^ .A-6 1<7) 

1 cOffiffi*>£>ftlt$ii;tro-7'5t*\ flcO-'N-V-*:^ 
->f>:7t^^2 2CJ: Og»f, ttWSffitl^JtLRSt^ 
il, fi^**l|y^fl<7)''^V-^^of>:5t^^^ 2 2 *:jS[fiI 
^{cgJff^fL/c^S, I^Z3fc7r^>'N'6 lcOigE{iM 

, Silt L it t § ^OSSEJ^cO^fgiO® ar^^cOT'J) 
I.. igC^«?)illi(?)VN-V-5rl$oit3t^.^2 2{i, 

■tixff. wMmz. wmmmx-m^Lfzmm^xm 
[0049] [m:^coiijBg®] :i?mmm<r)%^m.i'^ 

5 tfOHtSJ^S t li^Ik 2 2 cOttKT) d *.« t 
IIZi:03K7 r ^ -'N'^OfflHUCJ) 1. yX 2 2 0 i: HZcO 
7fe7 T -f >'<tO^SpBi: 7 0 T-fifSSnT i^S^T' 

<7)^m^j:&. mex'ii±'^Jk2 2i}^mi\^yxx'm&$ 

7T-fV'\iOfflffitOEJ)f$$rnofcL, UyX2 2 0tO® 
t)f*$rn2t-ri.t#. n, ± 1 7 %coeHrtTfi.O n j 

± 1 7%fi0KHrt<7)jg}ff*$-*-r4«^j7 oT-mz 

3t7 r-f >'N'6 icoffiffit UyX2 2 0 1 5:}g«-rS. 
[0050] ::cO<l:3lC-rS::i:tcJ:0, SZ3fe7T^ 
/<6 1 cOfflffit'iO^fflRItt U-yX2 2 OiOS-&ffiffll|<7) 

[005 1] [m^comtmm^ ^-mmu, 

2 2 ^amm,zWt^t vvX2 2 Ob<r)^m<r)m/i^ 

^hti^ib<r)umi±.mm^iix\^i>^X'<r>f*--mr^<r> 
y^t^<r>%wm^wm-h<r)t.zm^^timb\,z, fsm 
- ^-"5 [ 0 0 5 2 ] ^ti<r>mmmxM , ^-%7 r ^ 
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E£7)]gtff*2-no tl, UyX2 2 0<7)Siff$S:n2 t 
tht$, no ± 1 7%i0EHF*IT'l.On2 ±l7%<r> 

l<?)iig®i:U>'X220i:Srjt«tl). L*»LW'?>, 
no <7HiicJ:-,-c«in, ± 1 7%i;OS!'f*^f^2: 

■^CiiuyX 2 2 0O^®lc«Jtf J 70i:UyX200 

[00 5 3] ^iOiotc-rs^tlciO, ^SiJSSiRiO 

[00541 [ ^)\<r>mmBm ] ^-mmmffim^^ 2 

2i?)f+j5i7)^^$:ll7(=^t. 3|!:HiiSJg®{ill5<55^Sfi 
J^SIi:{i3fc^^^2 2S-J: '0¥m^'ifz^X'<r>?^Wj:h. 
I17lcj*t^t, 3^^^2 2{iffP3t¥^2 2 1 tf^fP^t 
^^222t$:*;e.. St:«?*5 1 4 *20 1 4 

{i, B?i¥*^^^2 2 1 c7)4>t-s«4 2cr>wmmmt%^ 

[0055] mZ3t7 r ^ /n'- 6 1 *»A,cOifei7)aitf*-I«!l 
4<^^PgScO;'v:J $(4*7 r 'f >'N'- 6 1 A^i^itiltl-I.* 

i.ct{cj:o, mz3£7T-f>'N'6 i*^^>aiit-ri.rn- 
x\ mwL4 2oitgfe®±^(^ro-7'it<;7)Bg|t{aai: 

[ 0 0 5 6 ] ^it . *lim«i:^A^;t{4|g-tO|ISfi 

2{Cj:')S<tT, mZ±7r^J<-6 1l>zmjMjZb 
S«4 2«7)«l3?Sffi'^<07-O-7'mKtf{aai;^fe5- 

mz-^iz^-^zbiiim^<ox\ m^^msL^K'no 

Zti3<X'^, ^IZm 1 4<7)^<7)fmiZi. »)^*T 

[0057] [m^(7)mtmm :t^mm<owmmi: 

2 5:Eg IX ^ ^h^X'er>^m^j:i>. 2 2 {4«JS(0 



4i3^h^hixfzrQ-ymmts.4 2cr>wimmmi,zm 
mti i x'(^mzm Lxitozbm'o. mw-^^ 

X<7)X:t^-yhblXIRmSmi.ZmMX'^^^K^^-^i}^f)h 

<nx\ ::£OflA'7-$-i^3t¥^K2 2icj: omsw-f 
^-RS+iitmZRMMfccoS, ttz^im-mikbW, 

hZbifi-C^h<r>?*.^£h-r. 5Sifi^2r5t^^07m 
t>2E ? =5: 1- ^-C-illt^S: < jt^JliS 2 6 J: 0 h Z 
biiK'hh. 

[0058] txhiftBB Uzm — ■w.XffimL^mx'. * 

[ 0 0 5 9 ] i /c. \:x±smLtz'^-^w.%<r>%imm 
i tz\i-ijmii^<!nisi.mmt l < tT=5ri?n s . ttz, 

^«;t:y>t;, 3tfi!!15S2 6£OBU{3^Ht?s (^13 

D3yA-^, mzi.*)7m^^<nm^m.mzm . 

ms\m^<r)m.^^nmzm>■t?»fzMz. istL< 
[t'rtmMmi}^ (^mn^tifz/'^yy^-^^ mm & 
t\ t fz^i'rfmsm'&mmm. b ^ititm^<nm% 
mb<r). i^wmm. mm\.x\mrn^j:o . 
ttz. ^-■fmw.i, wmis®^>-^9~y^mznmL 
xn9-y=^mws.mmhtz»i^z. ntL<\is. 

m24\,z^}Li>, mztfz. m^^(>i<!f:a±.<7)m 

fzMzmi<iim^tiiS2enmzm (^^) 

0<JGti^tbi5^l^t::'?v^■C{4^f!i¥ 1 0 - 1 5 0 9 6 3S 
X/mm'f-l l-047485ai/i^raTl 0-289 1 

nzm^^ixx\-^h, 

[00 60] $ht,ztfz. ^^B^iTjt-rJ'iiati. m 
m^a^K-^xm^izmmi^-i^j:^^^ a icrtSBSra 

[006 1 ] C:<^J: 3 (C**-^'SS<4. -t<^3fc^^ 
i»±Sii4i-t « Isl«c-r^.9fSSS3 1 1 7 h 3 4 
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[0062] [f^+<r>m.mmi i^z, ^m. m 

r^A(7)arc7)Stft$$r 1.45. {'hgPWSt^*?: 1 . 

mm^<nm-Mz^i>^w^^x'<nwiszi'<) . 
tfz\thhwm^ s.)s(n<&s^m>'m'<&.\z^^ . ±% 
<<Ec^-r-i.wi:**j>i.tfo-c. m.^mb\,zmm^zx 

(0 0 6 3] ;<7)y^X3t{Sfi^cOS/NitS:i£T$-fr 
^mimiVX±.(r>mn^:fm-fhtz>hiz'nhfifz i. <nx' 

h^.m-, mn. IIS. ^/N. ^-b, ai^i^A 
i,i%yr-^^'i<7)mmc^ifmzf)^. f^-comtmmx'ii 

mm(Dim.ij\^i:^yr^j<i<nm!iomzMLxn'^'n 
^^r[6] 7 T ^ N'iott:^r(pK:W L x fT^z 



{0064]llll>:iai2 (CS^-rc7){i*||]5tl^©(7)- 
piJiOfflgat-ib?.. 01 l«i. m-c^llJ5fi(5llr^1-Ell 
<7)^Z7t7 1 ^0^356 5*>mc$^l. ^386 

5 (Ci«V^TmZc7)Jt7 r ^Ni?)t4A'mo£ISfc 
'i^\,Z^ixXK^h^X^<r>?^.mltmt£h. 01 2(i01 1 
c7)mZ7t7T'f A'6 lcO«g56 5tfOt£:*;0T'ib.?). 6 1 

ztm^zm-^xra-y^t^mmimm-fh. i 

2{irn-7'3fecOf£i8:^lfi]. 1 3\tm^^%criB.m 
7 6(imZ£03t7r>f>'N'6 I*>f>!iitt1-I.ai 
ttra-7-3tRlXmz«03t7T-f>'N'6 l^ASt^SKSt 
mmt<r)%myp.t. 7 3(iai«7-n-7'7ti0f5!)8:^ 
IS). 7 4JiRWfi^OfEjl8:^f6lT-$)^. TTJilgZ^ 
«g®7 30ffitl. 7 8{i«BiiOfi#ft (^«) 
3fc 7 r ^ N'iOlli 7 1 h IBZC0«M 8 0 cr)i£|| 8 0 cO^f 

n^x'hh.mn7s\iar<nm^mifi\. 45^05 

3ttfO|gZ<Offlffl8 0'\iOAtt:^t:iirLl<^£7)t-, Altft 

hmff!-^i.zi,mL^^<^X'mtst^tnj^zti^hi'. si 
ti tijwro - y^commff)mmn izts ^-t ft «r*> 

11. 6gT'li^. ^7^:. 8 2i±7'n-7'jlcA^'mZ 
coSffi8 0CS*l^TS:itf ■?.i:l=<7)5|=f^|T'J)0, Alt 
ft7 8(C^L<. 8 3{lKW7'o-7'3t(7):&[6lT'J)&. 

[0065] rn-ym^m~<^^y 7 ^ ^Mzmhrnco 
mmii^-iomimmco^^t ^mx'hhcnx"-m-r 

l|Zi03t7r'f>'<6 icott? 1 tvSoT*|fil7 2tI 
|6)*>oTem-r.i.7-n-7-*JiAI=fft 7 8T'mz:c7)«ffi 
80tcAltL. S«fft81t'Jgiff$i^T^UI^•tS>:tt^c 
-a<7)ro-y^(iS3tft 8 2 T'RStt-|> . ISlff Litr 
o-7:7tJi:^ri6l7 3(cSffiL. S^4 20M!3f®M3A 
9t-f !> . :^ria] 7 3 i: JSBfeffioail^rifii i: {iSit tclHIS 
$ii-C<.^.&<OT-. c;*»^>OOtfi^li3titt7 6{c?a 

or:trf6]7 4{cg«L. llz^7)«E8 0^c^^^^rmzco 

5t7 r ^ ^<(cAWft 8 1 . Siffft 7 8T'Alt L . «i7 1 
^Z^'>Xf5ls\l5\zBmh. ttz, 8 3:^[6]{CRIt$ 
iX7^:RSt7-a-7'3fe«±3t7 T'f VN'cT)**? 1 (cMLT 1 6 
«i::*cl=<<«v^-Cir^S^c«^(cc:<?)mzc05t7r'f>'N'6 1 

(D^m.'t-Y^m.'^-f . mz:«03\i7r-f/N'6 isrfcis 

[0066] *lliftJg®T-{±mZ<7)3t7 7 ^ ^«7)mZ.(D 
ffiffl8 0 izWr^ ro-7'3tORSt7t*^3t«iaJ25 2 6 
ASfrSCt^s^ri-^Ot;'. SStfi-^<^S/Nit$rS4') 
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[0067] i:j±c7^mmTii. mmtrtfzMz, m-(r)m 

ttMf^z<r>^m<r)^tix-h':>xtB:<, zti(><ni^m 
(7)t'tii}^r>&±i}<nmM.t^tix^^tniSi<, ^^co 
mmmmw.b^tLx^^xi.BiK\ ~mi,znm^t -rs 

Mi. ^^m^^mmzLfzt^(r>yvr%(r>mim: 

•^^tih, ttz, ifmmw,m-<nmmm(mi.z. 
^m. i^s. iiA. n-t. Rv^w.)\.<r)wmm>.z 

•t?, w ic J: 0 ffl(Pi^:firaT-2iffl-CI' I. . 
[0068] \:X}l<^WPRX'\±±7 r ^ >^<mmi:% 7 r 

hLfzifi. w.^-<nmmm<^'mmtLxms^^^z% 
7r^ mm^znLx4mmz^-f\,zi?r^m<.zmmit 
mmixi^mum^tfi'^hixh. zmcn-^^m 
<r>mimmzmzwn^ixx\^h. z<7)^Rmfim 

<r)mmWz»yi.zyvrit^:%±^z^mi<z-th Z b 
ij^X'^tj;^ ^<r,x . ^mim>^m^\z l ;t%&tcaif 

xm^tii. 

[0069] Lm+-<7)mmmm] ^^^mmii. %y 

r'f^N'6 1, 6 2i:LT?g»J:0B!t4nr$:ft;c&3fe7 
rM<-k^\>'X\\h^X<r>7i.W,-'. IIE. 

^y^. ii-t, ^A, -mw.-^<r>^mm~bWj:h. ^ 
wm.X'm^^ioixh±yr^fm-^m:<nhhm^mm 
mi)^h^hnnm^<r)7y-vm<r>di'\.z. ^y vvnx 
0 ijMmsrmcnaTnb Lx<r)WLm^mx^ixxm^^ 

ii. WsbX'siWtl.zmih. tfz. ytyr^J<ff)^Simm 
i,z^iibi>aT-3^c7)mmiti)\ fflv>*7T^vN-$:S|S 
*Sia;t>'<>'H/U7r-<vU 0 t^Oi^T\ >'N'yK;U7 

mzn-ri>mM^^B±mti^^^^x\ 9y-yYnb 

Zbtn-t . -?-<^^m>'N> H;t'7 T A' J: 0 

[0070] Jt7 r A'(7)Bl8|tt*<fiS 

tfzimmm'S.(nayf^9hi\L^mhZbti']ii^h. !g 



#1). ttz. "Hyr^ fWm^JKXhh(r>X\ S^(cS 
[007 1 ] HXtWR Ltz^-^%+-cr)miimm.X\ 

=^~-9^m.<r>m^wm\im.thmbT^m^(r>mb 
^z^m Lxim Ltzifi . ^Eieoajff i7)gi5^c7)/if i, * 
wm=i-9^m.immizb\tmotx'{,tt:^\ z 

10 07 2] ttz, a±mBnifzm-^m+-cr)m&m 
mizitMLx, mm^B<7)'t~:^cofzMz. Emmcom 
^ttz\iT.mmT<^,(^mmmtL<'n^j:htih. t 
fz. mm^^b IX a, L<{±^5itfi^Ai 

mmti, ZWzMz. ^mtti^2 6(7imlz^S 
m^r:) ^^W:$ixh, Z<r)j^^m(7)^&^i:^^(r>A 

/Y)ayK>-9. mi,zx^T-mr^<m^'m.mzm'o . 
^zx-m-i^^-thzbt^m^ztch. ^w.mz\.i., 
^itmMm^<n^iti:-mmzt^]i!,-thtzMz. m l 
< iij^m.ittm^i}-(,mw.^txfz^^y:<-i^ mmth 
i}\ trzii^mMn^iommmb'^m^m^ 
fflto. tsKmrnfu. mi:m^^xitmmo, mz 
trz. ^-mma, .mmmm<oj-^i^-y^mizMi:Bi 
x^-<^-y^^(7)n&i:mmthfzMz. ntKn^ 
N\^t-uyx^mmtitzi^<r)m (T^mTF) 
jS24{cft4.s. ^iztfz. m^i^(>i'^f:a±.c^m 
mm^, om<^^^m^9imbLxnitiiti 
fzi^izm L < umth^ 2 6 mizist o ( ) 
Rm^tih. zti(>^^::it-uyx^<r)mmmm 
o»:3tttttJ^$^1}^c-5v^T{s^s^ 10-150963& 

Vn^^f-l 1 - 047485S.U^#iii¥l 0-28 9 1 

nzm^^tix\,^^. 

[0073] ^hiz^fz, :^^m<r)=t -If mm.it. m 
* (mmyms 2 . m^^2 2 . ttM. m) iz^m 

^j:n^'^X'oXmmzWmmi:^x.^j:^'>X o ic^gpSraE 

mtmmwx'm^ uz/u r^xmo z btmt l 

[00 74] >lcOj;d(C*^-^Sia{±, iffm^Jh 

tiK ftihss^i: , m,tmm^m3 1 1 -^1-7 h 3 4 
^zm'&^fixm.'thmb. cw^n. mstmb 
m:tm'rtbifi^^-^ixx\^h. zzx\ 'm-k 

■thmitmh *) . ^nmi)-(3 m uz^i^m^^^ 

<1Sf±mizmhtZb^:M.mLX^^^. Z<7)Xolzl 

ximffmsy^^-^i^< m t-j^^xr y 2 

tb-riik^) . mtammsm^ii^hfiLxiksth 
zb*n'^. m^mmziimmizra-ymi:^ 

x^mA±(^m^{mtx'$i^i,zsmifzib<r>. 7 
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oig^T'S)'). tfzmmmzmmmii'fi-f'-r^zt 
t^m^h. zmm^mz:^mfmwm&^tifz^ 
f^n/xMtfogfstcfflv^ixif, im&izmm^mti^'^-i' 
^tifz^f^^^^^tmhtii. 

[0075] 

t^ii\mm^zm'f(>ti. itmrnrnx^-xiiRhit 

m{z^--^x'^h. ttz, :^wm^-i^ifmiz^o. 
m^^mi^nmz=f:-:^ti>zt<n;^^^(>-i'. msm 

cr>^^j:(3-m^^mi:mnmz^~^-s!m^hh. .mz 
tfz, :^mmmij-mzxtni, msm^i:i^nmiz 

(03] HZ, mm(7immmim-t?>=f:~ms.. 

(05 ] ^^crmtmmcoa^^'i'p-inr.fz^^eo 
^-^fz^^mcDfiiSiCTiW^x-hh, 

mi ] f^Ac^m&mcoacr)^-<'7-i:W'yfzi(^^c^ 

im<r)W^X'i>h. 

(08] m%c^mmmmc^ih(^^^'7-^:n'>fz^?ker) 
(09 ] cMPmmmm<^m^x'hi. . 

(011] 3i+w5issje®<?5^-^'iis, mm^kW(^wi 
mi2]^yr^f<(7)m.<nm^<mi^x'f>i. 
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